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Answer All Questions 'I'ime Allowed: 3 I{ours

Q1. (a) State the neccssMy and s[fiicient condition lor the djfli,renl.ia]
equatiorr

M(x, y)dx I N(x,y)tty :0

to be exact. 
110 l\darksl

Hence solve the followiug dificrcntiol equation

/r
l?rg"x-u - tt2,r!' t l\at. (.,'."u,2tutt,t'-2,,\,t,, 

,\/\"

[20 [4arks]
(b) By differentiating the equation

tt!!:_!!:Jit',1\,. r
J rvol F\A '!! 

t 
'uE ,t -'

whcrn C is l r'onsrnnt, r,-ily rhat , . '-r- js r. rjnL..
grsrir.B racror,,r 

xalltt!l) Il"u)l

y.f (x.s) d,r + r F (xU) (1.u = 0.



l

Q2.

Q3.

[20 Marks]
Hence eolve ihe difiereutial equation

a2o! + I) tu + 0(1 + 2aY - xtYs) d,Y = g.

120 Marksl

(c) If tanc is a particular solution of the following nonlinear Iliccati
difielential equation

rht?:t-s',o,r

theu obtain the general solution of the differential equation .

[30 Mark8]

(a) lf F(D) = !e,D', where D = !.,.ra t,, i : 1,. ,n. ari:
,=0

constants with pe f 0, then prove the following formula.s:

t1
(i) F.,D""' 

: 
no)e"' 

a jg a tonstant and F(o) / 0;

t1/ii\ --.dzrt 
- aox---- ' V, where V is a fuDct ion only o["" F@f " F(D + a)

[40 Marks]

(b) Find the general soiution of the followlng difierential equalions by

using the resulrs irr (a).

(i) (D3 - sD'z +8D - 4)a : e2' -2et - 3c-'.
(i\) (D3 - 3D' - 6D * 8)y : su t'.

[60 ]Marksl

(a) If o = er, then show that

d ^ ,d'x--= ut r'-,=D2-D,
d,a dt"

and

r3f 2:tt(o t)lt> z),
dr,"

2



where D = :.

Use the above results to find the g€ner. solution of the f,rllowin{I
differential equation

J2y,)dg t2 kt6r
at-ia,

n l3o luarl<s

(b) With "D fi. solve rhp lollowing sinulLarreous diff.r.el,r.,1 .Ouu
tions .

D2x-m2Y:g,
D2y+m2x:0.

lb0 Marksj

Q4. Use the method of Frobenius to find the general soiLrtion of

, ,.,d2u rlu\r ' t)'ij + (3r' .4r.1\i"t -2!J=o

by expanding about z = 1. 1100 Marks]

Q5. (a) Solve the following system of differeutial equations:

,,, dl d lr d.

"' '1n' 
: 
"': nai - x\ 4t' u't:

dt da 4z

.r(2ya zo\ g(za - 2:xa1 z(.ta ua,'

[30 Marks]
Write down the conditior of iDtegratrility of the total dilllerentiAL
equation

P(x,y, z) d,x + Q(x,.y, z) ds r R(r,y1, z) dz : 0.

Hence solve ihe foliowing equation

gzlogt d,r - ?xlos?tJlJ t.rAd2 i.

[5 tvlarks

I20 l\{arks]

(b)

I15 Marksj



(c) Find the general solution of the folloving iinear first_orderr pa.rtial
differential equations;

(1) (y - z)e + (z - a)q = y - a;
(ii) (r2 + s' - gz)p - (r2 * y2 - xz)q : z(x .- s1.

[S0 Marks]
(d) Apply Charpit's method or otherwise to find the comllete and

the singular solution of the lollowing non_linear first_ordr:r partial
difierential cquation

2cz * pt;z _2qrgapq:e,

,- 0z 0znere, P::-Ancl o: -.or'dA
[20 Marks]

Prove ihat if -r ! c ( r ancl o i$ nob an integer, thera6. (")

j

. 
cos a.r _ 2o,sin on J I crrsr * cos2r

n l2a2 a2-I'a2_4

Use the above result to show that

:,*r$(-t)"o'- ' -.1- a2 _n2.

[20 Mark!,]
(b) Use Fourier translonn io solve Diricllet problenr. Lhar, is. Ulj.,,l

satisfies the rwo ditnensional fornr of Laplace.s 
"quut.in,. 

'

a2u a2u

Ar" * 6n, 
:0' -oo < r < co, g> 0,

subject to the boundary conditions

lJ\x.O) = /(.r), -m<x<co.
U(a,O) ---t 0 as v4-4} * oo.

]'

[20 Marko]

gln arTt'

[50 Marks]



(")

u,,,t-

0 t_"(,): (-l)""r"(c), v:n27;
(ii) ti - !1,61 = -r,+{x).

I1o Marksl


